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An end game scenario…



Requirements for DY

See http://www.bnl.gov/npp/docs/pac0610/Crawford_LoI.100524.v1.pdf

• Luminosity – estimate 150 / pb yields 104 DY e+e- pairs in AnDY

• Background Reduction – goal of run 11: benchmark simulations

o electron/hadron discrimination

o Charged/Neutral discrimination and photon conversion background

o Open heavy flavor (c,b) production

o Is charge sign discrimination required for like-sign pair subtraction?

Feasibility Still to be Demonstrated in Run 11

Offline analysis of run-11 data to compare to existing simulations

http://www.bnl.gov/npp/docs/pac0610/Crawford_LoI.100524.v1.pdf


Progress

In the past week, C-A has developed instantaneous luminosity that approaches 

what was originally planned for the RHIC spin program!



Still to Do in Run 11…

• Further increases in threshold for IP2 collisions are needed to demonstrate 

instantaneous luminosity and time in store for integrated luminosity for Drell-Yan 

attempts in runs 12,13.

• Polarization at store

• Store reproducibility is required to demonstrate that integrated luminosity can be 

delivered in runs 12,13 (similar to demonstration done in runs 3,4)



Proposed End Game…

• Continue exploring limits of RHIC performance through 8 April

• Downramp for understanding polarization at 250 GeV

• Spend 1 week with a set of parameters to demonstrate reproducibility
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FIG. 7: (color online). The est imated quark and gluon Sivers cont ribut ions to the t ransverse single spin asymmet ry for the

p↑p → jet + X process, at
√

s = 200 GeV c.m. energy in the cent ral (left panel) and forward (right panel) rapidity region as
a funct ion of pj T , from pj T = 2 GeV up to the maximum allowed value, obtained adopt ing the paramet rizat ion sets SIDIS 1

(quark cont ribut ion: solid red line; gluon cont ribut ion: dashed green line) and SIDIS 2 (quark cont ribut ion: dot ted blue line;
gluon cont ribut ion: dot -dashed cyan line). The dot ted black vert ical line in the right panel delimits the region beyond which
the SIDIS parameterizat ions for the quark t ransversity dist ribut ion are present ly plagued by large uncertaint ies. Similar result s,
with some differences in the total size and in the relat ive weight of the quark and gluon cont ribut ions are obtained considering

different c.m. energies.

maximized Sivers effect is therefore large in the full pj T range with lit t le dependence on the c.m. energy.
Concerning numerical est imates obtained adopt ing the available parameterizat ions SIDIS 1 and SIDIS 2 for the

quark Sivers funct ion, and the updated bound on the gluon Sivers funct ion, the situat ion is the following:
1) In thecentral rapidity region, for both SIDIS1,2 setsand all energiesconsidered the quark contribut ion ispract ically
negligible. Instead, the gluon contribut ion can be at most of the order 10÷ 15% at the lowest pj T values but decreases
quickly with the increasing of pj T . However, at least for

√
s = 200 and 500 GeV, it can st ill be about 2-4% in the

upper pj T range. The measurement of a comparable Sivers asymmetry in these kinemat ical configurat ions could then
be a clear indicat ion for a gluonic contribut ion to the Sivers effect .
2) In the forward rapidity region the quark cont ribut ion is small and negat ive at pj T = 2 GeV for both sets adopted,
while at large pj T values it is negligible for the SIDIS 2 set and posit ive and of the order 2-4% for the SIDIS 1 set .
The gluon contribut ion can be sizable at very low pj T values but becomes negligible quickly as pj T increases.

As an example, in Fig. 7 we show the est imated quark and gluon Sivers contribut ions to the transverse single
spin asymmetry for inclusive jet product ion in the central (left panel) and forward (right panel) rapidity regions at√

s = 200 GeV, obtained adopt ing the SIDIS 1 and SIDIS 2 parameterizat ions for the quark Sivers funct ion and the
updated bound for the gluon Sivers funct ion (assumed to be posit ive).

I V . CON C L U SI ON S

In this paper we have presented a study of the azimuthal asymmetries measurable in the dist ribut ion of leading
unpolarized or spinless hadrons (mainly pions) inside a large-pT jet produced in unpolarized and single-t ransverse
polarized proton proton collisions for kinemat ical configurat ions accessible at RHIC. To this end, we have adopted
a generalized TMD parton model approach with inclusion of spin and int rinsic parton mot ion effects both in the
dist ribut ion and in the fragmentat ion sectors. We have shown how a detailed phenomenological analysis of these
effects can be very useful in shedding light on several aspects of azimuthal and transverse single spin asymmetries in
(un)polarized hadronic collisions. It may also help in clarifying the role played by the quark(gluon) Sivers dist ribut ion
and by the Collins(-like) fragmentat ion funct ion in the sizable single spin asymmetries observed at RHIC for forward
pion product ion. Available parameterizat ions for the TMD quark t ransversity and Sivers dist ribut ion funct ions,
obtained by fit t ing SIDIS and e+ e− data, are present ly largely unconst rained for light -cone momentum fract ions
x ≥ 0.3, that is the region playing a fundamental role for forward pion product ion at RHIC. The transverse single spin
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200GeV

Non-zero jet analyzing power essentially a prerequisite 

before proceeding to Drell Yan

arXiv:1103.1591 jet AN measurements are 

required to clarify signs of quark/gluon 

correlators related to Sivers functions.

from p +p

“old” Sivers function

“new” Sivers function

s=200 GeV

• Siver’s effect only (no collin’s effect contribution)

• Need AN(Jet)  measurements before DY

• With ~10/pb & P=50%, AnDY run11 will publish a measurement of AN(Jet) 


